The purpose of this study is to explore aspects and indicators most commonly used to assess the quality of education systems in different countries through the comparison of 12 national publications describing the state of the educational system.
Introduction
In many countries both in Europe and elsewhere it is customary to publish a summary framework outlining the state of the education system for the purpose of bringing to light information on the most important aspects of this system -key figures -and making this information accessible to the public, assembling material from different sources and at the same time providing clear and specific reading pathways. An examination of publications from 12 European and non-European countries with a view of assessing the quality of school systems by means of indicators has made it possible to compare the choices made by the various countries, be they methodological and conceptual (theoretical frames of reference, indicators, etc.), or technical and practical (type and frequency of publication, issues discussed, etc.). The project shows how each country, starting from processed information already present in an institutional data-base, has moved on to the construction of a wider theoretical framework capable of organizing the data, whether already collected or gathered ad hoc, in such a way as to allow the identification of aspects bearing on the description and assessment of the quality of scholastic systems in their various organizational configurations In conclusion, assessing the quality of school systems using indicators addresses the goals of making summary information about the most important aspects of the education system transparent and accessible to the public, while at the same time providing policy makers with objective evidence for evaluating the health of their country's system of education and training.
Assessing the quality of education systems using 'systems of indicators'
The utilization of systems of indicators is today internationally regarded as the main tool for collecting objective information for the evaluation of school systems. These tools allow comparisons in time and space, making it possible to monitor changes in single phenomena observed over time and in specific contexts (different education systems, different geographical areas, different scholastic institutions, etc.).
What is an indicator?
In the field of education research, an indicator may be considered as a means of supplying information on the state of an educational system, a device that indicates whether it is working correctly or not (analogous to what happens on the dashboard of a car, where the various instruments allow the driver to check that everything is working properly). The indicator does not in itself say anything about the cause of a particular problem or point to a solution; it simply serves as a symptom that draws attention to one or more aspects of the education system's condition of health (Castoldi, 1996) . The definitions of indicators 1 focusing on the education system, must be integrated with the perspective of the individual school in a context of school-based managementthat is, of decentralization of the educational decision-making process through the involvement in the schools of both the parents and the community (International Bank for Reconstruction and Development, 2008) . The metaphor of the dashboard of a car has often been utilized -and often referred to -in scholastic language. From a strategic point of view the use of indicators reinforces the 'logic of the dashboard', creating conditions in which the school can keep the efficiency and effectiveness of the curriculum under control (Romei, 1999 ).
The indicators used by different countries are reducible to three main typologies:  In some cases countries simply supply information that doesn't form a basis for any particular judgment: number of scholastic units, number of students, etc. Information like this is used to design a service, not to evaluate it.  In other cases, indicators are tapped to study certain aspects more thoroughly (such as incoming or ongoing training of teachers), i.e., they have a descriptive value.  Other indicators are instead linked to variables which are assigned a value or quality criterion -positive if the variable seems to promote learning and negative if it seems to represent an impediment (for example teachers' transfer requests). In some cases it is enough to know if such a criterion exists or not (whether a laboratory is used for educational purposes, for example), but in most cases this is not enough -it will be important to know the degree to which a criterion exists and, above all, to what extent this is considered acceptable.
Indicators are closely connected to the concept of standards. It is not enough to know how high or low a value is for a certain indicator, but it is also important how close such a value is to the standard established as reasonable in the situation.
Standards can be:
 minimum requirements such as those set by the authorities in each country (e.g., the minimum number of students per class);  benchmark standards, whose actual level is set against what is considered to be their theoretical level (e.g., grouping together schools of the same type, or students in the same socio-economic range);  standards concerning objectives -levels of excellence that can be set as goals.
What is a system of indicators?
Considering the complexity of the situation under analysis -that is, the educational system -it is usually insufficient to rely on a single indicator; it becomes necessary to put together a series of indicators, each of which is capable of focusing on one part of the system. Indicators are not simply juxtaposed measurements; they make up a coherent structure, a 'system' of data that can present a valid picture of a system of education. This is the sense in which the expression 'system of indicators' is preferable to 'single indicator'. Over the years there has been increased attention to educational results and the processes believed to be linked to them, and this has therefore been extended to the indicators required to measure them. The need for a comparison of various countries' approaches to the observation of their own school systems has grown as well.
Why a system of indicators?
The use of a theoretical frame of reference or framework underpins the structure and selection of the 'system of indicators' inasmuch as it offers a justification of the choices made -an explanation, that is, of the connections between the features described by the indicators and the procedures and techniques of data collection.
A system of indicators is not, or not completely, able to give definite answers regarding the direction and strength of the relationships between different aspects, but it offers the opportunity to explore these relationships and work out a complete picture of the effects and possible causes. As
Fitz-Gibbon and Tymms (2002) put it, "An indicator system is only a step along the way to trying to understand what works, and how schooling can be improved. Consequently, some of our indicator systems include process variables such as descriptions of methods of teaching and learning […] . Process indicators serve to generate hypotheses and most importantly, they stimulate discussion of teaching methods among staff in schools and as such are valuable. The important problems in trying to attribute cause and effect must, however, be continuously emphasised".
Amongst the variety of the indicators analyzed in the several countries considered, three main key points were focused.
The first point is that in most of the more developed education systems the frameworks adopted are structured matching a system perspective with a school perspective, often integrating quantitative and qualitative techniques to collect data.
The second point is related to the evaluation's objectives, which are findable on a continuum having his poles in the two different concepts of 'develop' and 'control': the 'develop' approach focuses on the role that evaluation can play in changing the education system, in a perspective of operators' involvement and constituting a real organizational learning; while the 'control' approach refers to the bureaucratic controls, that is the conformity with procedures and laws.
The third point deals with the definitions of the aspects investigated. While there's a wide convergence about dimensions and areas of research, more difficulties are to be faced up regarding the definition of those elements (indicators, aspects, variables, etc.) considered able to describe those dimensions/areas. The most common strategy to avoid this obstacle is to publish the conceptual frameworks, in order to make clear aspects to be investigated and procedures chosen for measuring school characteristics.
Reports on the education systems of some European and non-European countries
The education systems of several European and non-European countries were studied along with their respective reports. The aim was to understand how information is presented, which framework is defined and used, and what aspects were chosen to describe, present or report to the community the state of the education system.
In some cases the reports are lengthy (Germany's, for example), while others present only brief summaries (as in the case of Finland). Many of the reports refer to a set of indicators, but only a few of these are organized on the basis of a clearly illustrated framework (for example the reports of New Zealand and Spain).
The data are almost always accompanied by graphs that are easy to read and understand, and are often supplemented with commentaries, international comparisons and information regarding more than just the education system.
The frequency of publication varies among the different countries, e.g., France publishes more annual reports, while in Spain they are biannual. Some countries have been systematically producing reports based on indicators for many years, for others this is a recent achievement, and still others (like Finland) have thus far produced only a single publication.
The following are brief descriptions of the reports examined up to now. In order to be more than an ad hoc collection of statistics, an explicit framework for education indicators was built. There are six domains to the indicator framework: education and learning outcomes, effective teaching, student participation, family and community engagement in education, quality education providers, and resources. 
The model selected
The model chosen for reviewing and comparing the reports from the different countries in question is the CIPP model, Context, Input, Process, Product, (Stufflebeam, 1971; Stufflebeam & Shinkfield, 2007) . The idea behind the model is simple -for a proper assessment of results (of a system, a program or a project), they must be linked to a preliminary assessment of the inputs, resources and processes activated in a determined context. The CIPP is seen not so much as a model in which the results are linked by a deterministic relationship with the other variables, but as a schema or conceptual approach that permits, at least on a logical level, the presentation of a complete picture of effects and possible causes. The CIPP supplies information to the different theories that attempt to explain the complex of relations that exist among various phenomena in the field of education. The CIPP model allows a vast number of conceptions to be taken into account concerning school quality, from the traditional economic view based on the productivity of the service (primarily oriented toward outcomes and their social impact, given determined inputs and existing contextual conditions), to the idea of educational development, based mainly on the study of processes at the school and/or class level as a means of improving outputs.
Another way of using the model is to look at each element on its own, determining whether each indicator presents itself in a form that is 'acceptable' (or is at an 'acceptable' level). The OECD publication Education at a Glance (Organisation for Economic Co-operation and Development, 2009), represents the most authoritative example of this conceptual approach to the education system.
The dimensions of the model
The four dimensions of the CIPP model are:
 the Context the school operates in;
 the Inputs -that is, the resources the education system and the single school units have access to;  the Processes in place -in other words, the activities undertaken by the school;  the Results obtained -immediate, medium-and long-term.
Knowing the Context dimension is extremely important. This is what allows the school to adapt to local conditions. In general, the context is a structural fact that cannot be modified by educational action, although some situations may be considered 'malleable' to the extent that it is possible to do something about them, while others are "given conditions" that are harder to change and represent constraints to be taken into consideration.
The indicators in this dimension have been framed in five macro-areas:
 demographic and economic aspects of the population (e.g. Research into school effectiveness has over the years contributed to the identification of the processes most closely associated with results and thus to the students' level of learning and scholastic success. Process indicators normally fall into two large groups: processes at the school level and those at the class level. It was decided to recognize the autonomy of a third macro-area which includes processes involving cooperation between schools and local communities.
The macro-areas presently identified are:  processes at the level of school and territory (e.g., Participation and involvement of the local community and families in the activities of the school);
 processes at the school level (e.g., Hours of teaching offered, Time spent on various tasks by the head of the institute, Presence of teacher work groups);  processes at the class level (e.g., Small-group projects, Support for students with special needs).
The results produced by education systems take on an importance both in themselves and in relation to the processes put in practice to bring them about, to the resources invested, and to the context, which either does or does not promote scholastic success.
The Results dimension is divided into four macro-areas:  knowledge and abilities acquired by the students (e.  perceived quality of service (e.g., User satisfaction).
The structure used to categorize the indicators
As shown above, the framework adopted for the classification of the indicators developed by the different countries under study is the CIPP model, on the basis of which each indicator may be into a tree structure. Beginning with the 'dimensions' (Context, Input, Processes, Results) -within which 'macro-areas' were identified, in their turn containing 'areas' -we arrive at a detailed description of each indicator.
For each indicator, several distinguishing features have been highlighted so as to show how the indicator was constructed, what it is meant to illustrate, and the interpretation of it adopted by the country that uses it. In particular, we have chosen to call attention to features such as:  the position of the indicator in the framework (the CIPP model);
 a description of the indicator;
 an explanation of its utility, its interpretation and the reason it is considered important by each country;  technical information that gives details for example about how it was calculated;  the ISCED 5 level of the indicator;
 the level of presentation of the data -that is, the scale according to which the data are processed / presented (by geographical / institutional area, or at a national level for comparison of different years or for international comparisons);  the unit of data collection -that is, whether the data were gathered at the level of the single individual (student, parent, teacher), or at the level of the class or the school.
In addition to these, some functional indications were included for each indicator to help trace its origin, such as:
 the country that defined it;
 its original name;
 its original code (if available);
 the macro-area and the area in the original framework (if identified by the country of origin);
 the source, referring to the original document where it was found.
A dynamic database for quality indicators comparison in education
The indicators studied have been organized in a dynamic public on-line archive (Dynamic Database) that can be accessed and explored and is structured following the CIPP model.
A functioning database was designed in such a way as to promote the widest possible utilization of its contents 6 . The dynamic structure of the database allows constant updating, it can be expanded and upgraded in keeping with new or more recent publications.
The dynamic database serves as a tool for comparing systems of indicators according to several criteria (e.g., main parts and categories of the CIPP model, ISCED level, level of data collection) and identifying the indicators most used by different countries to portray their own education systems. The database is available to the public and is designed for researchers and scholastic decision makers.
In appendix are shown the on-line archive's structure (main display, custom view, specific indicator file) and its functions (filtering and/or ordering the indicators).
Comparing indicators from different countries -some results
An initial overall reading of the main display of the on-line Database reveals the priorities used by countries such as Spain, the Netherlands, France and New Zealand in selecting aspects to include in official publications concerning the assessment of school system quality by means of indicators. The macro-area Economic / financial resources is the one that mainly represents the Input dimension -in particular, the area Public spending for education is covered thoroughly by all the countries. Indeed, the indicator Total education spending relative to GDP is regularly used in international comparisons. The area Characteristics of schools is normally presented in publications on education systems, with particular attention given to indicators concerning the number of students and teachers, data commonly used to produce ratios and relative measurements (e.g.,
Student-teacher ratio).
The Characteristics of students are described using numerous indicators, the most common being those linked to situations requiring specific attention, such as the number of foreign students or repeating students.
Contrary to what might be expected, only Spain publishes data on computer equipment available to students -in general the different countries studied seem not to give much attention to Resource materials.
The Process dimension is generally speaking the one least commonly investigated through the use of indicators; it is often the case that countries that identify aspects to explore in this dimension are those with assessment systems that are either external to the school or internal but structured. Another key to interpretation concerns data collection units; it is notable that in all the countries studied most of the indicators are developed from databases already established by various ministries of education or institutes for evaluation (data collected at a centralized level). Indicators collected at the class level are much less frequent.
In the case of data collected at the level of the individual, a comparison of various countries reveals a difference between French and Dutch publications on one hand, and those from Spain on the other. In the first two countries, information collected at the individual level almost always regards the students' results, while Spain integrates these with information on students' aptitudes and behaviour.
This first review of results shows the potential of the online database. The goal for the future is to explore, expand and define new keys to interpretation, providing insights to policy makers and educators and, more generally, to the public.
Appendix -The on-line database: structure and functions
The home page of the archive of international indicators is http://valsisindpub.invalsi.it .
The database is available to the public in Italian language. The English version is in progress.
Fig. 1. Main page
As shown below the on-line archive can be browse in three ways:
a. Main display
In the main display a navigable webpage presents the four main dimensions of the CIPP model. For each dimension it is possible to expand the view in order to explore the complete contents, including all the macro-areas, areas and indicators it contains, following the tree structure defined by the model.
It is possible to view one or more dimensions on the same page. knowing the code of an indicator allows the user to identify it directly;  the dimension -choosing one of the pre-defined dimensions allows the display of all the indicators it contains;  the macro-area -the user may select one of the macro-areas already specified or perform a search based on a key word;  the area -it is possible to enter a specific word and then filter the indicators only for those areas that contain it (e.g., if the word "resources" is entered, indicators will be displayed from  the ISCED level -indicators may be selected on the basis of one or more of the levels of education that the user wants to look at (e.g., level 1 -primary school, level 1 and 2 -primary and lower secondary school);  the data presentation level -the user can select indicators on the basis of the territorial level at which they were presented by the different countries (e.g., only indicators compared at the international level, or only indicators compared at the regional level);  the unit of collection -indicators may be selected on the basis of the unit for which the information was collected (e.g., for the individual or for the school).
Fig. 3. Custom view
In addition, several pre-defined reading pathways will be put in place, for example, it will be possible to view the set of indicators related to the Lisbon objectives, or a set that includes indicators helpful in the development of a school progress report.
c. The specific indicator file
However the contents of the database are displayed, whether it be the main or the personalized display, it is possible to select an individual indicator and open a file containing the following details:
 Id -a unique identity code for each indicator.
 Country -the country that defined it.
 Dimension -the dimension under which each indicator is classified by the CIPP model. 
